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November 28, 1989

Mr. Willlam Re;lly

Administrator

US Environmental Prctectian Agency
Washingten, D.C. 20460 '

Dear Mr. Reilly:

in 1988 the Agency asked the Science Advisory Board to

review two documants: "A cancer Risk-specific Dose Estimate for
£,3,7,8=TCDD" and "“Estimating Exposue to 2,3,7,8-TCDD". In
response, the SAB Executive Committae  (EC) appointcd & "Dicxin®
Panel, co-chaired by Dr.,6 Bernard Goldstein of the Robert wWeed
Johnzon Medical Schoel and Dr. Nancy Kim of the Naw York State
Department of Health, The Panel conducted a public meating 1in
Novembeyr, 1988 to rnviaw the decuments. On October 24, 1989, Or.

Kim presented the attachnd report to the EC, which was approved by
the EC. :

: The EC believes‘that the "Dioxin" Panel has done an
outstanding job of reviawing twe very fine. Agency documents.

Both the Panrel and the Agency ars to be congratulated on their
efforts, neither of which was esasy, given the lack of scientific
consensus and the hnightnnad puhlic concarn surrounding the
topic. 5

It should be nutnd‘that‘thu'"binxin" Pane) was not asked,
nor did it choose, to address divictly or in detail the adequacy
of the Agency's 19835 cancer risk assessment for 2,3,7,8-TCDD.
However, in the course of the current raview, the Panel
generally agreed with the EPA Working Group's criticism of the
linear multi-stage model as applied to the specific case cof
2,3,7,8=-TCDD in 1985.

This criticism rt!lacts, in part, the existence of a sar:es
of important and innovative mechanistically oriented studiaes which
have provided new insight into thea toxjicelegical effects of
2,3,7,8-TCDD and related compounds.  The EC joins the Panel :in

~encouraging the Agency to suppert research vhich will incorperatae
this new information into risk assassment approaches current.ly
under development, wWhers appropriata.



o encludes that the existing, LMS-based risk . = =
assessment for 2,3,7,8-TCDD lacks a’ firm. scientific. foundation.
Howaver, until tha new approaches are fully ‘developed and = ‘
'pearernvilﬂ!d,‘dstimhtqarbﬂsnd.un othar models are equally
questionahlla~;Unfurtuﬁately,1thq,dir-ctiQnﬁaﬂ#qutint\dﬁj;ﬁy;
¢hange from the IMS-hased risk estimate that might result from

- the application of more appropriate models cannmet be determined

o "i‘h..,EC }..cl

at this time. - . o C ST

~The Panel was favorably impressed by the exposure. document.
They found that indirect routes of exposure, via food chain
contamination, result in higher expsosures to the general
pepulation than do direct environmental exposures. This
- eXposure model-based conclusion has important impiications and
should be tested by comparing predictions with environmental
measurements, : ‘ i :

The SAB aPPfeciates the copportunity of addressing these
important, but difficult, questions. We look forward to the
Agency's formal response to this review, '

Sincerely, i
| @/#X (L’o&/ | |
Ra ng,c."m.n.

- Chalr, Executive Committae
Science Advisory Board
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Chairman '
Executive Committee
gcience Advisory Boar
U.5. Environmenta
401 M Street, S.W. :
washingten, D.C. 20460

d (A-101F)

Subject: Science Advisory Boar
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specific Dase Estimata for 2,3,
and "Estimating Exposure to 2,3

The Panel concluded that b
constructed, well written, and
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jrself with the degree of unani

specific written charge from EP

Board was received by the Panel

The Panel has taken into
the public during tHe course <

a
£

$ @N?\,i'l"_éoﬂmé:‘ﬁ":m_t, PROTECTION:
" WASHINGTON. D 8

.C;fzdﬂéﬂ"‘ﬂ[”

T

TopEewcE ae
THE ADWirsTRa TR

1 Prctgctian Agency

d's Dioxin Panel review of
search and Development relating =0
t of 2,3,7,8-TCOD.

of the Science Advisory Beard's
ington, DC on Nevember 29=30, .:rii
n 2,3,7,8=-TCDD: "A cancer Risk-
7,8-TCDD" - (including appendices;

’ 7 r 3_"'TCDD“‘0 . ' o
oth documents were carefully
represented a significant eff
and explain how the hazard and
een analyzed. The Panel in
xin Working Group fouvhaving

£ the extent to whizh new
ng 2,3,7,8-TCDD can be factorew.

ot

-
-

ific validity cf ""e
documents as they were writte-.
process by which EPA arrived at

e documents; nor has it concer—e3
mity of the EPA Working Group.

A or the EPA Science Advisory

on the scient

1 comments made
It nas.

ccount the ora )
the committee meating.

1



-’ a1seiyistened to

B : ecelived. Dy LF
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conments raceived

'subminsionpw!:lﬂti;niy¢Lf!'d“

Panel members. ' .-

o Und#isﬁnndin?ftﬁpfbiéiogiéﬁiﬁifflct;ibetﬁif&idfihiiﬁri;iﬁtn
. ene Qf.tha:ﬂﬂ&t»iﬂtfi@ﬂiﬂg;ﬂh&llﬂhﬁllﬁinﬁnndqrnv51QIGQYg“uﬂ:

Resea:cn-inthisaraanas;bh;nmparticular;y;icitig*:or~:h-[u'au

indightshit-hasgiven;intp,-xpo;uriaagscssment;'inéluding-th--

rnlan:,bianailability;ﬂahdﬁfgrﬁit:fpntantial:a:jlinxingrg‘
raceptor‘interaﬁtians9witn~muderhat¢xiculggy, including the
mechanism of carcinngun;sis.-;whiii‘thnru was axtansive. ‘
discussion of tnqsa'activqrcpch:chnrnn:,-thc-Pnnuldid}nbt lose
sight of the fact that it had a relativaly prosaic task: the.
provision of advice concerning the scientific adequacy of
documents. L S . o
cancer Risk .Dogument '

The document "A Cancer Risk Specific Estimate for 2,3,7,8-
TCDD" contains the_backgrouﬂd-and rationale for the EPA Working
Group's new risk specific dose for 2,3,7,8=TCDD. In order to
nelp focus its review, the Panel chose to sunmarize the Cancer
Risk document as containing five key points. These points, and’
the Panel's response, are as follows: : '

1. The Panel ganerally agrees with the EPA Working Group's
eriticism of the Linearized Multistage Model. While
there are promising alternative models which may be
expected-thmora‘accu:ately reflect the biological

pasis of 2,3,7,8~TCDD carcinogenesis, such newer models
need to be'further_develuped and validated.

2. The Panel agrees that since the determination by EFA of
a risk'specific'dqsé of 0.006 py/ky/day in 1985, nO naw
'intcrmatinn'has‘gppearnd to permit reevaluation of the
risk specific dose through the usa of the standard

. Linearized Multistage Model appruach.(i.a..thern are
neither new long term animal studies nor epidermioclogic
studies which appropriately could be used to .. .
recalculate the risk specific dose using the previous

3. The Panel fully aguees that a series of importani fand
aexciting mechanistically oriented studies have provided
puch new insight into the toxicological affacts of
2.3,7,B-TCDD'and_relat¢d compounds, and that such
information is likely to pe of major significance to
regulatoryﬁgacisicns concerning 2,3,7,8=TCRLD. Thare
. has been a parallel increase in the understanding of
cancer biology. The Panel commends .EFA for reviewirq

2



L il ':‘ll el does’ 6
- “contention that the ne
. concerning .2,3;,7,8=TCD

th thé EPA Werking Group's
ntific informaticn - :

zindates & change in the 1985

““risk specific dose of 0.006 pg/kg/day. The panel did .
;" pot. evaluate’the validity’ of the:1985-risk specific
dose. - Ui R

8. . As'there is no; reason. to n ‘
o fmgchanism.mpdﬂlqwdulaﬁleagﬁtp”a*relaxation;af'the risk

: ﬂfspacific,dase,fdr¢3;S;I;BéTCDD—inducnd cancer, in the
..abscnae‘n:;aZvaliqattd(mcdel,suitabla to recalculate a
‘risk spe:ific‘QOsny“thg=Paneludues‘not“cnnpur with the
£PA Working Group's vgcience policy" decision to change
: the;risx‘spanifid‘dase._~Fnrther, the Panel agrees with
. the EPA document that there is no specific scientific.

.. pathway that would allow deternmination of the extent to
which such a change might occur. The Panel therefore
f£inds no scientific basis at this time for the proposed
change in risk specific dose for the causation of
cancer by 2,3,7,8-TCDD.. )

The Panel thus concluded that at the present time the
important new scientific evidence about 2,3,7,8=TCDD does not
compel a change in the current assessment of the carcinogenic
risk of 2,3,7,8=TCDD to humans. "EPA may for policy reascns set a
different risk specific dose number for the cancer risk of
2,3,7,8=-TCDD, but the Panel. finds no écientific basis for such a
change at this time. The Panel does not exclude the possibility
that the actual risks of dioxin-induced cancer for humans may be
less than or greater than those currently estimated by the Agency

using a l1inear extrapolation approach.

EPA is strongly urged to build upen their excellent raview
of the new scientific data relevant to 2,3,7,8-TCDD
carcinogenesis by moving rapidly to develop and validate a new
risk model capable of more accurately estimating the risk of
human cancer caused by the dioxins and related compounds. Other
recommendations by the Panel, including a need for further focus
on reproductive effects and for enhanced use of exposure data in

epiaemialagiﬁ.studies,'aregdetailed in the Panel report which is ..

attached.

The Panel also urges £PA to remain abreast of advances in
our knowledge of 2,3,7,8=TCDD, particularly at the mechanistic
level, and to continue oversight of relevant epidemioclegical
findings as these become available in the peer-reviewved
literature.. -~ '

-ﬁdﬁhécéé&ifiiy,béiiéveithaf.a new

Ll



und that the éxposure ocument, "Estimating
v ,B8-TCDD" wa .an’‘improvemnent over the 1984

EXposuy . 5

. assessmant bppau:dnitﬂincludﬁsinew'dgti;Lnxpandsiconsidaration of
.pa;hwgygjJ;_d:;qgtpssns;additippgl,ghgnpmnna.‘ For the most part,
 itfis5a¥q:q§ih;e“ddcﬂment,gﬂd?iq;q@é;pt;tﬁe‘bnttur documents of
this;typn;yﬁmhanugt-impnrtgn:”impliqatinnot’thc-curreht
:pxpasu:gzd&cupent.is,that:fur,thn;gcneral'pqpulationindireat
'rautesyp:;eﬁpPSurh--.ﬁhnt'i#}dia;arYﬁinputsi-predaminata.

,Tharefore;~§i;eespeci:i¢-aﬁ#e:smants“nhquld;foaus en indirect
routasaﬂ:,equsur¢¢and¢rase&r¢h-etfo:ts.shnuld be directed toward

chnfirming*prgdiqﬁions with'ehvironngntal‘msasurements.

_ The axpdsuraﬁdacumént!s Executive Summary is excellent.
Several points from that Executive Summary should be emphasized
and reiterated throughout the report.’ For example, when
assessing actual sites, whatever monitoring data are available
ahould be used and are preferable to the estimation methods in
the document. The Panel emphatically-agrees with this statement.
The Fanel also recommends that the document point out that the
' hést‘method.af‘measuring human intake is to monitor people and
that biological monitoring should be used when pessible. These
data will establish gerieral exposul® and identify subsets of the

 population (i.e., figh eaters, small‘children. people with pica)
who may have elevated exposures above background levels.

. The Panel has a number of significant criticisms of the
Exposure document. These include the need to distinguish between
‘excellent versus poor experimental data; the need for careful
interpretation of soil-to-plant ratioc data in considering uptake
of 2,3,7,8=-TCDD by plants; the need to more thoroughly describe
the magnitude of exposure diue to ingestien of food from grazing
- animals; and a cﬁncerh,that;the‘twa incinerator cases in the
scenarios are‘notlrepresentative of the average case. Among the
recommendations by the panel, in addition to a greater focus on
.jndirect routes of exposure, are that where possible EPA should
'validate its medels with environmental monitoring; that there

should be a'consideraticn'of_individugl-activities wnich might
lead to particularly high exposure; that more emphasis is needed
on the :ecnmmendatinn to rely more on field sampling data and
less on,diSpersion‘modeling results;. that the commendable account
of uncertainty analysis be made even more gquantitative; and that,
in agreement with EPA, the development of a physiolegically based
,pharmaquinetic‘mcﬂel,for 2,3,7,8-TCDD is a high priority despite
come limitations in the models propesed in the exposure document .

In summary, the Panel strongly encourages the Agency to
follow up on this excellent start. There is much new data
pertinent to understanding and quantifying the risk due to the
presence of 2,3,7,8=TCDD in the environment, Déveloping and

4



'fralatively

dels or- human expnsure and fnr cancer ‘and npn-k
, ints can and’ should be accomplished in the
'r‘future by pursu;ng an. aptive rasearch p:ngram in

cancer ‘ris)

 'this area..

- We’ appreciate the opportunity to cunduct this partiuular
-sc;entific rnviaw. L .

J._sindgraiy,

'Bdrnara
. Chairman
Ad Hoc Dioxin Panel

-}T’muf K feaorne
' Naney Kém

Co Chair

Ad Hoc Dioxin Panel
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Chair, Executive Committee

Science Advisory Board

U.5. Envirenmental Protection Agency
Washington, D.C. 20460 :

Daar Ray:

. Thank you for your November 28, 1989, letter which forwarded
the~Science Advisory Board (SAB) Dioxin Panel's review of two
documents from the Office of Research and Development {ORD)
relating to risk and exposure assessment of 2,3,7,8-tetrachloro-
dibenzo-p-dioxin (2,3,7,8~TCDD). The Agency appreciates the -wcrk
of both the Dioxin Panel and the Executive Committee in carrying

out their respective reviews and providing their insightful
comments. s ‘ ‘

1 was very pleased to see the extent to which the SAB
reviewars agreed with the EPA working group on many of the
difficult issues presented by the 2,3,7,8-TCDD data base. The
discussion by the SABR of the secience suppeorting the Risk Spec::.:
Dose (RsD) tor 2,3,7,8-TCDD was especially helpful. The comg:i-ai
views of the EPA working group and the SAB reviewers have cleair.;
defined for the agency the areas of scientific consensus and --=
areas where such a consensus has not yet been achieved.

The comments of the Panel on the document entitled, "A
Cancer Risk Specific Estimate for 2,3,7,8-TCDD,"™ have been
forwarded to the authors of that document. In addition,
discussions have already bequn within the Agency's Risk
Assessment Council both to address work necessary to develcp “
alternative apprcaches to modeling potential cancer risk
associated with 2,3,7,8-TCDD exposure, as suggestad by the rFiy--.
and to considar the Panel's comments on the science policy
approach to selecting a risk-specific dose for 2,3,7,8-TCDD ..
presented in the Agency's draft document.

-




The camments'af tha‘Paﬁél”on the document éntitléd,

‘“Estimating Exposure to 2,3,7,8=-TCDD," havé_bhen@forwarded

to the Office of Health and Environmental Assessment in ORD

for consideration during revision of that document. The comple-
mentary nature and important substance of these comments will
encourage Agency staff to make significant improveménts in this
already well-received document. - S

I will .provide a more detailed response on the Agency's .
disposition of your comments in the next few months as the Risk
Assessment Council and ORD bring their deliberations en these
documents to a close.” Thank you again for your efforts in
reviewing these two documents. : C '

Sin ely,

Wg&liam.K. Reilly
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Report of the ad hoc Dioxin Panel

of the S'cie‘nc:e Adv'ismy Board

| Revuew of Draft Documents “A Cancer
Risk- Specmc Dose Estlmate for 2 3,78
TCDD* and ‘fEstimating Exposure to
2,3,7,8 TCDD"
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REVIEW OF DRAFT DOCUNEHTS "';:fﬁf, : ';Hlflﬁf
"A CANCER RISK-SPEc:rIc DOSE ESTIMATE FOR -

$2,3,7,8-TCOD
MD o ." . ' L, ' . - ) L
| "ESTIMATING EXPOSURE TO 2,3,7,8-TCDD"
. ,
- ,
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Comments on EPA's Draft Document’ YA Cancer  Risk-' ..
.Spbcific‘posemEstimqgaatﬁr g yioo

‘Intreauction.. .. |

-:3'1~25"Thi“hva11ahil\t'fo:'nuwfiﬁturﬁaiﬁéﬁf.

'3.1.5  Change of the Risk specitic bose for

.0 ‘Exe
2.0
3. 0’
.3} 1“‘ .
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4.0
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3;1}1 .IthAGQQQacy'

£ic Dose ¢cDD
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TCDD Carcincgenesis
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2.2.% Epidemiclegy -
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Aﬂsassment‘Grcup'undnrﬁthg=dirppti¢n‘a:+nr,

_* on Novembar 29-30, 1988 an Ad Hoc Panel of scientists was
convened by the EPA’Science Advisory Board' to review the June, . .-
1988‘axtErngl;ravigw=d:aftsLptTnmﬂaxiisﬁpf&EPAuﬂobumqnts‘ SR

concerning 2,3,7,8~Tetrachlorodibénzo= ediﬁkih*(?¢ﬁb):'FA.Caﬁcir

Risk-Specific Dose Estimate: for 2,3,7,8~TCDD" " (including

{Appendicés)‘preparddfbyrnn&lhthrotticnﬁtrnqurkgrgdp;chairﬁdhby‘“.‘

Dr Peter Preuss of the Office of Research and Development; and
“Estimatinqwﬂxposuruﬁmp-2;347.8rTan" prepared by the Exposure
-Michael Callahan.

The Panel, chaired by Dr. Bernard Goldstein, functioned in.
part as two separate subpanels, one of which focused on the
cancer risk document and the other, chaired by Dr. Nancy Kim, on
the exposure document. During part of the time the subpanels met
separately. At other times a plenary session was held at which
each subpanel had the opportunity to offer comments on both of
the documents. However, responsibility for the written critigque
of the two documents was independently assigned to each of the
siubpanels. ‘ T o

The Panel's review focused on the scientific validity of the
statements and judgments within the documerits. To a lesser
extent, the Panel alsc reviewed the appendices as free standing
ccientific documents. The review of these appendices took inte
account EPA statements that the appendices served as background
documents and did not necessarily represent the EPA Working
Group's collective judgment as to the science.

Underétanding the hiolngical effects of the dioxins presents

one of the most intriguing challenges in medern biology.

Research in this area has been particularly exciting for the

insights it has given into exposure assessment, including the

role of bicavailability, and in its potential for linking
recepter interactions with modern toxicology, including the
mechanism of carcinegenesis. The . .anel strongly commends EPA for
initiating a review of this info Tation and for considering the
implications of this new data to issues central to the regulatiocn
of TCDD. We recommend that EFA's:"valuation of the risks of .
diexin be an engoing process as new data on hazard and exposure
are published. . - C ‘ ‘

3.0 Comments PA's Draft Document ¥ . R{gke

Dose gg‘timagg for 2 .8.7,8=TCDDM

The .Subpanel reviewing the cancer risk doculent consisted of

3



, In‘drﬁééﬁﬁ&&ﬁdﬁbﬁgﬁcﬁsﬁiéhjtn&iiw;ffﬁiﬂddﬁﬁitthé'chban to
sunma;iznEthq kgy@pd1nts;mad¢‘hy.EPAﬁin;thgjchclxgﬁlsk document
‘into five statements as follows: =~ T T

a) Although the EPA Working Group believes that in many
ways the Linearized Multistage Model (IMS) is not a
satisfactory approach, presént information does not
permit choice of an alternative model.

b) Since the determination by EPA in 1985 of a risk

specific dose (RsD) for TCDD of 0.006 pg/kg/day, the
EPA Working Group believes that no new information has
appeared to permit reevaluation of the RsD using the
LMS model (i.e. there are no new long term animal
studies which appropriately could be used to :
recalculate the RsD, and the epidemiological findings
are not currently adequate for performance of a risk
assessment). : L R '

c) A series of important and exciting mechanistically
. oriented studies have provided much new insight into
the toxicolegical effects of 2,3,7,8-TCDD and related
" compounds which are highly relevant to regulatory
‘decisions concerning these compounds. There has been 2
‘parallél increase in the understanding of cancer
bioclogy Televant to TCDD carcinogenesis. '

d) ' This new information concerning the mechanism of action
of 2,3,7,8-TCDD leads the EPA Working Group to believe
that tha 1985 RsD of 0.006 pg/kg/day,is too stringent.

e) As there is not a mechanism m del suitable to
recalculate a specific RSD, tue EPA Working Group has
mada a "sclience policy" decisiorito relax the RsD, and
have chosen a result using an order of magnitude number

. reflecting the extent of uncertainty. The EPA Working
Group's document makes it clear that there is no
specific scientific pathway that will allow
deternination of the extent to which such a change
should occur. :



Iﬁt*tﬁiééﬁﬁoihﬁs;,"“ﬁw
dekail and in.-. ..

"detail below, the Panel.agrees. '~

. at thi g inherant n using: the IMS model for :
~ TCDD,, . Agrass no. :gt;ﬁntly;gvnil;hlijh1turnate'»- ‘
- validated there are no new studies which.could

risk specific dose with the LMS model,
qiting;new-ﬁatn.abnutgth:rnﬂ:hanism_cf

,qctiqnfnit?QDﬁgthﬁ:gpbin tpw!tggphgudiyelnﬁﬁeﬁtfo: a nev model
“sqitabl:ttnrnéstimgtingﬁths“riskwspucifi: dose for TCDD-

' caf:inbganesis,;HHuwgvo:yﬁthn&?ahelidﬁes-not agree that this new
_ information necessarily leads to a belief that the 1985 RsD of
0.006 pg/kg/dayjis*thpﬁltringqnt;;,This ig the crucial point of
disagrieméntGwith"thquPAﬁwﬁrkihg"Grddp.' As the Panel does not
concur with the assumptien that a new mechanism model of TCDD
carcindgenesis‘wauldﬁnncessarilyurasnlt in a relaxation of the
‘risk specific dose, it can not possibly concur with the propeosed
¢change from the 1985 RsD of 0.006 pg/kg/day to 0.1 pg/kg/day.

The Pahél'a'féspﬁﬁscttqﬁéﬁ¢h5nf these points is described in.
more detail below:. o T .

3.1.1

The Panel agrees with the general thrust of the EPA Working
Group's critigue of the Linearized Multistage Model (g5ee page
21), but would make the point more forcefully. In particular, the
Committee believes that there are a number of models, in additien
to the Linearized Multistage Model which incorporate the concept
of low dose linearity. Some of these can alse account for TCDD's
promoting effects on the selective clenal expansion of : .
prenecplastic foci. _Further .development and validation of thase
alternatives to the IMS model are needed and encouraged.

: The"P;nel dﬁes_agreé.that no ‘validated model is available
today to replace the LMS for caleculation of an RsD for TCDD

carcinogenesis. ' :

The Panel concurs that no new epidemiological or long term
animal studies are available that would appropriately. allow
recalculation of the RsD using the linearized multistage model.
However, the Panel wishes to emphasize the likelil.cod that
epidemiological data may well become available in the-near
future, particularly if appropriate attention is paud to exposure
and body burden. : .

3.1.3 mmmimﬂmm
The Panel agreeg.that there is much exciting new information

5
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equlatory approach

;8=TCOD carcinogenicity which'is.”
ertinent; toiTegulatory appros s.. It commends the Working- =~ h
,Group.‘atwﬁdﬂ“FFSing@th;!&iHSﬁé‘anﬂ;for‘its,caraful.and well-
'wrizgqﬁpyi#w;quthu-aubjactr}“ In agreement with the EPA

" Working

| ‘tpupmﬂthuﬁfinqluhqlipvcsithat¢thera is significant
--,avidenceguuppp:t;ngﬁguxpgaptnrhmndiatqg mechanism of TCDD
_@tdxicity;g;Whilqra*vglidataﬁ“mode1~q£ TCDD carcinogenesis based
_,bn,a-rchptnr—madiatad nh:hanismﬁin:nat now available, the Panel
g~strong1yﬂra¢ammendsetﬂatﬂ:ugﬁﬂa;nodhlﬂhn devaeloped as rapidly as

3414

: . A highly significant area of disagreement with the EPA
Working Group is the Panel‘s failure to concur with the
contention that .a new model of TCDD carcinegenesis. would .
necessarily lead toa relaxation of the existing RsD. Some
members of the Committee were of the opinion that a receptor=-
pased model could eventually support EPA's contention that the
Linearized Multistage model overestimates the upper confidence
1imit for the carcinogenicity of TcDD (i.e. .006 is too
stringent). Other committee members felt that it was not
possible at present to predict whether the receptor-based model
would lead to a less or more stringent RsD.

D Carcinogenesis

The Panel agrees with the EPA Working Group that there is
eurrently no specifi¢ scientific pathway that would allow
determination of the extent of change in the existing RsD for
TCDD carcinogenesis. Accordingly, the Panel believes that at
present there is no firm scientific basis for a change. In
particular, as the Panel does not support the contention that a
new model would necessarily result in a reduction in the
stringency of the RsD, the Panel thus concludes that at the
present time the important new scientific evidence about TCDD
does not compel a change in. the ecurrent assessment of the
carcinogenic risk of dioxin to humans by the existing appreoach.
EPA may for policy reasons set 2a different RsD for TCDD :
carcinogenesis, but the Panel finds no scientific basis for such
a change at this time. The Panel does not exclude the &
possibility that the actual risks of dioxin~induced camn 2r for
. humans may be less than or greater than those currently estimated

by the Agency using a linear extrapeolation approach. e :

3.2. Comments on Specific Issues
3.2.1 Mechanisms.
. A

While there is still considerable uncertainty as to the
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~ conclides that.

-. play a role in this process a% in ‘many of the hiological effects
' ‘of TcDD. ' Ligand recognition, receptor-ligand binding, - = . "
stabilization of the receptor-ligand ‘complek, translocation of.. -

nts involved in TCDD’ induced cancer; and their:
H‘mmﬂyqur;:ntzcopcgppsubfﬁdhcbggnegii;athe:PanQI?a
that it: i likely that receéptor- mediated mechanisms

the diexin receptor (DxR) to the nucleus and binding DxR to

" ‘specific’ DNA recognition sequences (suppressing or’ enhancing

' 'gene transcription) are steps which have been described in the.
. receptorsmediated processes of cell response to TCDD. Although
‘their ¥elationship to TCDD carcinogenesis has not been clearly

defined, these are likely to be early steps in the process. They

- may or’may not be rate«limiting at low dose.

 cunsideratian of this mechanism is useful for risk

assessment for two reasons: (1) some data are available on the

kinetics of these events, and (2) a fair amount of work has been
done on modeling receptor-mediated events in biology (e.g. for
instance, neurotransmitter receptors and steroid hormone
receptors) - : - ‘

'The apprnpriateness of‘cbnsiderihg analogies to hormone
receptors is supported by the following:

a) ‘the Ah receptor has a structural and functional
resemblance homolegy to the glucoccorticeid receptor

b} thé‘gene product of the Ah receptor is a regulatory
‘ protein as are the estrogen receptor and
glucocerticoid receptor

'¢)  TCDD incréaées the effective concentratien of Ah

receptor

o Estradiel increases the concentration of estrogen
. . receptor . : . :

o Glucocorticeoids increase the concentration of

glucocorticoid receptor

d) The biological activity of hormone receptors is
activated with only partial occupancy of the hormone
responsive element on DNA (about 20%) and this is
similar to the Ah receptor

".'.t

e) TCDD exposure may decrease the incidence of hormone- .
‘related tumors -in rodents, which further supports a e
mediated role for carcinogenesis.

£f) TCDD modulates a variety of growth regulatory genes,
~including the estregen and glucocorticoid receptors.

‘Modeling of_reézitor mediated event(s) fol{?wn the classic

=
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7. development (or Tefinement) of'a bislogical

"‘liniifigééfﬁbdﬁlﬁbfﬁiﬁﬁgﬁuaveffBurk"i tic

" It this type of modeling is conducted it may lead to

' cénclusiod by some that a . threshold exists. However, a receptor

. based podel will be linear at low doss, when receptors are not
| saturated:’ As dose increases, receptor binding will be |
gsaturated, thus describing a curvilinear dose-response
relationship. - s
. Iv is alsc.important to. noté that if TCDD is acting .
simjlarly’ (an agonist or antagonist) at the Ah recaeptor then ==
there is likely to be partial occupancy by an "endogenous ligand®-
which means that receptor-mediated effects of TCDD may be ‘
‘additive to background. a o . '

3.2.2 Research Needs. .

The'Subpahql fe:ommends‘the':ollowinq_résaa;ch:

a) more work understanding tﬁe bibphysics of the

 interaction between dioxin and its receptor, and

specific DNA recognition sequences - rate constants,
equilibrium analyses, thermodynamics ete.

b) role of receptor in carcinogenesis

@)  role of gene transcripticn inicaréihogenesis

d) -relationship between receptor occupancy and gene
products ‘ ‘

e) jdentification and function of the endogencus ligand

£) role of steroid hormones in carcinogenesis

- oencogenes and tumor Suppressor genes (effects of
glucocorticoids, estrogen and Ah receptor binding
, to DNA) ' ‘
- growth facters (oncogenes) and Ah receptor action

g) A number of models, in addition to the LMS model

' incorporate the concept of 1qw-dose‘linearity. Scme of
these can alsc account explicitly for TCDD's promoting
effects on the selective clonal expansion of :
prenecplastic foci. . Further development and validation
of these alternatives to the LMS model are naeeded and

: encouraged. E
3.2.3 Development and Selection of a Model.

Many of the to¥e effects of TCDD, including tumor
promotion, appear to be receptor-mediated. The.ﬂicx;n receptor

. 8



| which is cleosely: relate
~ growth controli(e.g. glucacorticoi

EGF raceptor; nuclear thyroid hormeone atinoic aci
receptor; etc.) appears necessary, but not: sufficient, for the
raspcnses;"TTillu¢+ip¢:i£1c-factarsrTiﬁg&ﬂd;ﬁihnﬁtb~Q-“ REUC

species~specific factors contrql the niturpgqhdﬁthéinﬁtéﬁf‘af H

these‘recnptbrrnidiatedfrdspnnses}f;Thﬁs,;dﬁhl;tbgthgfrgcgptqrf-‘

‘only describﬁafthcf:ir::“stpp'ip,a‘;oﬁp;g#?p:q:giig¢f ,
Nevertheless, it vbﬁldfhé.ffﬁiﬁfﬁl~tﬁﬂdﬁﬁéiépfiﬁrdéeptor-\ ]
based model to describe the risk asscciated with diexin exposure. -
~Such a medel would 1aaq‘to;ga§table.nypqthesggg, j‘;xJ L

. Mechanistically, all data to date are consistent with the -
concept that most, if not all, of the biclogical events, -
including tumor promotion, elicitad by TCDD are mediated
initially through the sterecspecific binding of TCDD to a
receptor protein -and the subsequent modulation of gene
expression. Evidence for this concept comes from a number of
studies: genetic, structure- activity relations, and those
examining the molecular interaction of the TCOD=receptor complex
with specific responsive elements upstream from identified genes.
This model is remarkably similar to that described for a number
of hormeonal systems, and in fact the Ah receptor has been
suggested to be a member of a supergene family including the
glucocorticoid, estrogen, and thyroid hormone receptors .

Based on the hypothesis that the binding of TCDD to the
receptor may be the initial event in the bioclegical responses to
this compound, it may be possible to utilize receptor kinding
theory. and/or actual binding kinetic data to derive a model that
estimates a dose of TCDD necessary to proeduce a particular
response., However, it should be recognized that there are likely
to-be a number of events subsequent to receptor binding which
eventually lead to the final biclogical response, in this case
tumor development or tumer suppression. Some of these events

~include binding of the.ligand:receptar';qmplex‘tp.specific DNA
sequences as well as gene transcription and translation. :
Furthermore, there are likely to be a number of tissue~ and
developmentally specific regulatory factors, both pogitive and
negative, that modulate these events. Some evidence for this has
beer presented, at least for the P450 gene . Receptor binding
may or may not be the rate-limiting event in the processes
leading to tumor development. S

classical receptor theory suggests that at low doses
(concentrations) there will be a linear relationship between
ligand concentration and binding. Thus receptor binding theory
does not itself allow us to disassociate risk assessment from a
low dose-linear model, nor does it allow us, .at this time, to
determine thE'slcpe_Et a dose-response curve for TCDD.

9




. ALtnorgh the

£
- ‘potent. tumor-promoting ability
* this time to rule’put’ the possi £ e

ne ©o I e ssibility of fu
other mechanisms. - Furthermore, the definiti

X inisms. - Furthermore, 't Lon. of ‘promotion):
initiation, and progression are operational definit

= ; £3510N .are operational .4 nitions neot. fully .-
defining. the actual mechanism by which these events cecur.. Thus,
the present data do not imply.the assumption that aithreshcld
exists for TCDD. . o o o L e

W

PC¢DD is only one member of a class of closely related.
molecules which appear to have similar effects and mechanisms of
action. While the experimental animal data with the
polychlorinated dibenzofurans, biphenyls, 'and other
dibenzodioxins enhance the basic data base regarding TCDD .
toxicity, it is in'the realm of human health effects following
PCB and PCDF .exposure that much can be learned. The Yusho and
Yucheng ccherts have well characterized exposure to FCBs. =
contaminated with PCDFs. Toxigcity was cerrelated with the total
furan expesure. The health effects-acute, long-term,
reproductive - are well documented. For example, developmental
toxicity clearly resulted from these exposures. This tells us
that at equivalent TCDD exposure during development toxic effects
will occur. Elevated incidences of tumors are being reported in
Yusho (it is too soon for Yucheng). An epidenmioclogical study of
' these cohorts might provide information on the risks of
equivalent exposure.. : o '

3.2.5 Epidemioleav.

The Subpanel agreed with the conclusion expressed in the EPA
document that the existing epidemiclogic studies deo not provide
definitive data on health effects: The Subpanel views the human
studies to date as inceonclusive, due in most cases to design
limitations such as inadeguate power and inadequate exposure
assessments. They are not suitable for inclusion in the 1988
Risk Assessment. Consecuently, the Subpanel agreed that it is
appropriate for EPA to continue to utilize animal toxicolegic
data,. : ‘

'The Subpanel noted that new human exposure data are
available to the EPA for its consideration. Adipeose and serum
levels of 2,3,7,8-TCDD (lipid-adjusted) demonstrate that several
levels of exposure are seen in human populations. In-general,
"ynexposed" populations have been observed to have mean or nmed:ian
levels of 5 to 8 ppt, with most values undér 20 ppt. The highest
levels in humans have been seen in dioxinwexposed chemical
production workers, whe have current serum levels (lipid-
adjusted) up to 1000 ppt, a mean of over 200 ppt, and who have
had up to 14,000 ppt_at last occupational exposure (under
assumptions of a 78 year half-life and first order kinetics).

10



., Recognizing the import s afements in yinan
' studies, the

jSubpaneluiuQQes:ed;that;snn¢~axiutingadpidﬁmiblugi:"

) studies, such as the AixfFprénfnﬁnﬁhynahdyitudy;?quhtﬁﬁxuvidé'

:usefulfintnrhatiunjanfhialthTquﬁﬁbﬂESﬁitwthn*dxistihg?ﬂ&t#}ﬁre:- E
reanalyzed according to'ndw exposure information.. The NIOSE -
mcrtality'study‘d:w70ﬁ03§i¢x1négx§pg¢d.U.s;;Chemiahl Workers and
' the medical study of a subset of thase workers should provide -
-useful information for the next EPA dioxin risk asgessment,
Because the evidence is that substantial exposure to Agent Orange
did not oceur on average' for ground troops in Vietnam, studies of
this group probably will not contribute useful information to
-diexin risk assessments, S , T

‘ The Subpanel suggested that there may be value in . .
considering whether existing studies nmight ba analyzed together
'in a meta-analysis, The International Agency for Research on
Cancer (IARC) has organized an International Dicxin Registry to
compile data from studies of dloxin-exposed workers conducted in
several countries in hopes of increasing statistical power for
evaluation of rare ocutcomes in merged analyses. Data from this
effort may contribute useful information in future risk analyses.

The Subpanel SuggeSted‘that EPA consider vwhether the -
epidemiologic data from the Yusho and Yucheng populations might
provide useful information for future risk assessments, since the

effect of furans in animals are mechanistically like those of
dieoxins. ) -

3.2.6 Pharamacokinetics. N
The Subpanel cbmmanded the fPA initial exploratory efforts

in the areéa of pharmacokinetic modeling and encourages further
work in this area, o o

'3.2.7 Reproduction and Immuno-Teéxicitv.
In the‘appéndicés to the document, EPA has provided short

, Tisaews of 2 other endpoints assocjated with TCDD, reproductive

and immunotoxieity., By definition, however, these endpoints are
«“xcluded from the final discussion which is exclusively focused
~opneancer. The Subpanel has two comments on this general
strategy: (1) the mechanisms of TCDD-induced reproductive and
immunotoxicity may be relevant to understanding TCDD-induced
carcinogenesis (for instance, oncoegene activation, growth
dysregulation, disrupted cell:cell communication, inhibition of
immune surveillance), and (2) if the science eventually supports
. : - . '
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rasignificant’ decreas
overemphasis on ‘cancer:
cancer risk alone) . doe:
human exposures to TCDD: i
‘effects: on reproduction-o

is. eritical tha
nt-based ‘on-redweing: . :

policy which might permit: . =
range with: potentially adverse { . .

3

ossible immune function.’...

:The.Sﬁhﬁﬁﬁé1 fi:dﬁh§hdthh‘Egthn;ﬁﬁﬁ&néiéhh,nhf:eﬁrndﬁééivg -

and immunotoxicity be expanded té include relevant information-en

' related compounds (diberzofurans and-PCBs) and that:the

mech&nistiq?in:orm;tinnqhahdrawnhaut‘ﬁaraiSpaciritallyxin'thh
.appendices“and‘:afarrgd;tgﬁingthe@pgihﬁdocuhantb SR :

. Dr. Nancy Kim chajred the Dioxin Exposure Subpanel which also
included: Dr. Edward Calabrese; Dr. Warren Crummet; Dr. Michael
Gochfeld; Dr. Raymond Klicius; and Dr. Stephen Rappaport. Dr.

Dennis Paustenbach, a member of the Subpanel who was unable to-
attend the meeting also contributed written comments on exposure
as did Dr James Falco, a scientific adviser to the subpanel, and
Dr Linda Birnbaum, a member of the cancer risk subpanel. .

The Dioxin Exposure Subpanel's comments on EPA's draft
"Estimating Exposure to 2,3,7,8-TCDD" appear below, where the
document is referred to as the "exposure document." Page numbers
and references are from the' exposure document, except where
octherwise noted. o o :

4.1 over111 comnnnts'on EPA's Dxlft Exposurt Documsnt.

this update of 2,3,7,8-TCDD exposure document is an
improvement over the earlier assessment because it includes new
data, expands consideration of pathways, and addresses additiecnal
phenomena. It is a c¢redible document and is one of the better
exposure assessments. The important section on the uncertainty
evaluation gives the reader an understanding about the magnitude
-0f this factor. U Lo ‘ -

The, —xposure document showed that indirect routes of
exposu;’e, that is dietary impacts, will usually predominate the
level wf risk for the general population. This hypethesis should
be validried using environmental medeling and field measurments.
EPA TCDD exposure assessments should focus on indirect sources cf
. TCDD. ‘

The exposure‘dacument‘s,Eiécutiva Summa:y is excellant. p
Several points from that Executive Summary should be emphasized.
and reiterated throushout the report. For example, when

assessing actual sites, whatever monitoring data are availakie
should be used and are preferable to the estimation metheds 1in

12



with this :
ated- throughnut :
pnnel also. recommends -
5 - point st 'method of measuring. .
human 1ntaknwis to’ monitor: pnopla andﬂthat biological. monitoring
should be used when possible.. -These data will establish genaral’
exposure and.identify subsets’ ‘of ‘the pepulation (i.e., fish
‘eaters,’ small ehildren, paaplﬁ:with pi a) wha nay hava alevated
exposures abovn backgrnund.w e i \ o

4 2 cannnntl on Bpnci!&e Isnun:;-j

.The Subpanel reccmmends that the document distinguish
between excellent versus poor. experimental work and thorough :
studies versus cursory examination. Not all data should be given
the same weight. For example, the plant uptake data should be
reviewed with this in mind. The conflict between data which are
discussed may be because the radiolabelled TCDD used by Cicucci
and Sacchi (pp. 44-45) may ‘be only 60-80% pure as reported by
Marple (p. 13). The Wipf data (p. 43) did not suffer from this
shortcoming and the Subpanel recommends that these data be
reviewed to consider weighlng the Wipf data more heavily and
rev;szng the presentatlon of the Wipf data.

'The data supporting appreciable uptake or TCDD by plants are
weak. The soil-to-plant ratio data must be interpreted
-carefully, since this phenomenen is dependent en soil type and
aging. Further, there may be a dramatic reduction in the
relationship at very low levels such that as the concentration
decreases, lesser amounts are available to be absorbed by the
plant. The Subpanel recommends that the published work on the
cyclodienes be reviewed to evaluate 1f ‘plant uptake is likely to
be less than estimated.’

The uptake of TCDD by grazinq anlmals (page 5) is perhaps
the weakest discussion in the dncument. Dr. George Fries, USDA,
has described an approach which may pruvide a good estimate of
the magnitude of the exposure. due to ingestion of food from
grazing animals. The Subpanel recommends that this appraach be
included in thE“} -ument.

The Subpanel recommends that a number of speclflc guesticons
be- addressed in the final report.

a) Are TCDD concentrations higher on small particulates
which may be poorly captured by air peliutiocn contrecl
devices? o=

b) What‘ié the impact qf_deélining performance or

13




felgtuﬁﬁgpﬁpqupqs?ﬁf.““

‘ge

are o

described by Henry's Law? . . .

'de.vﬁwnat;isﬁthlﬂiiéhificancg¢cf'iﬁéntirying a small

"' ' proportion of the population with high exposure (i.e.,
. . '/ the 1limited number of children with pica eating 7g of
. “soil'per day)?- . - . ‘

-

*einfjkré:bhﬁﬁdijSisJind vaper phase diffusion, rather than
; -,‘rungt:,“tha_majpr prn:esse;;for‘mahilizatian from s80il?

£) ”Whatfiéthé'imphct‘df thi,tnvifonﬁén%ul fate of TCDD in
soil and fly ash? ‘ R

The modeling activities in the exposure document clearly
imply that indirect routes of exposure (dietary impacts) appear
to predominate. . This can be seen in Tables 6-6 and 6-16 which
show that, in all scenarios which consider dietary.socurces, the
ingestion of beef, fish, and dairy products contributed more than
82% of the total exposure. ‘

The Subpanel makes two recommendations regarding this
important implication. First, the Agency should validate the
modeling outcomes with environmental monitoring. Sensitivity
analyses should be conducted to prioritize the various data gaps
prior to undertaking. such monitoering studies. To improve '
understanding of indirect exposure.to 2,3,7,8-TCDD, it (and
perhaps its congeners) should be added to the market-basket
survey. Second, the revised document should conclude that
exposure assessments should particularly focus upen indirect
sources of TCDD. ‘ ' : . ‘

The exposure scenarios generally concentrated on average
estimates. The Subpanel recommends that the revised document
discuss the potential for two different types of situations which
could lead t& much higheiexposures than the average. One
situation is illustratei:by the pica child or adult. Average
scil ingestion levels were used in estimating goil exposures, but
this subpopulation may herw-exposures which are more than one-
nundred times greater thah the average. The second situation
would involve a dramatic increase in exposure. For example, an
individual who ingests a highly contaminated fish may have a
pulse exposure which would be orders of magnitude higher than the
average daily exposure. The size of each population should be
estimated. b - - ‘ -

4.2.4 scena;iog.-
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, rhe. £ rator cases in scenarios 16 to 19 should be

- reevaluatediusin 1;thergdatajbeaause’neitherjpaseﬁrepreﬁents,an

~,avaragefﬁxisqing?plahtﬁndtﬁainew modern state-of-the-art

" 'tacility. < The case of 120 tons per day (TPD) uses the worst data

ever measured (pp. 214-215) and the 3,000 TPD-case represents a
plant uitnﬁqitharqpodtjppqratipnﬂpraatices or ineffective air
‘pollution control devices. = - S

 The:

| The 120 TED plant, the Hampton data of 0.289 ug/kg,
_represents the very worst.data ever peasured and this point
should be stated up frent on page 208 and page 219, The
justification on page 299 for its use iz no longer valid because
the data by Hay, et al, on page 214, were in error by a factor of
1,000, due to a typographical error in the Chemosphere paper (see
original EPS 3/UP/1 report). The emission factor should be

reconsidered and lowered for the 120 TPD plant,

Furthermore, the emission factor of 0,001 milligrams per
kilogram (ug/kg) for the 3,000 TFD plant should be lowered. On
page 215, several plants show lower values, namely 0.000371 ug/kg
for Marion County and 0.000056 ug/kyg for Wurzburg. These are
state-of~the-art facilities with scrubber/fabric filter air
pellution control systems.  EPA has data from other plants to
csubstantiate that a lower level of emissions is appropriate for a
new modern incinerator..

The dispersion modeling for the incinerator emissions
assumed a stack height eguivalent to adjacent building height (p.
223). This is not representative of typical censtruction,
certainly not for a new modern facility. As an absolute werst
case, one can justify using this assumption for the 120 TFD case.
However, this assumption is not appropriate for a medern plant,
where stack height is normally selected to significantly exceed
adjacent building heights to avoid plurie downwash effect. A
factor should be provided (p. 301) in the discussion of
uncertainty to provide the reader with an appreciation of the
beneficial effect of a proper stack height.

In additien, the pictorial representation of an incinerator
with tall stack on p. 211 misrepr( €nts the actual assumption
used. A stub stack equal to building height should be shown
unless the assumption is altered to provide a tall stack that is
well above adjacent building heighi® - ' o

In terms of modeled phenomena, off-site volatilization ot
TCDD from surface particulates transported to fields through
curface erosion or deposition of airborne TCDD vapor and TCDD-
contaminated particles are not explicitly considered. Although
in the case of the imeinerator assessment, an empirical

deposition rate is estimated. -
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77 . The Subpanel recommends that volatilization be ‘explicitly - -
. accounted for .in off-site as well as on-site analysis. This will .-~
"avoid bias which could inflate dairy and beef ingestion related

~ exposuresi It would also insure consistency of analysis across.

. exposure estimates. : R o R

. Partitiening phanomena between vapor phase and particulata-
pound TCDD in air and dissolved and particulate-bound TCDD are
net defined. inca.tnﬁﬂanvironmnntal'hehaviorfi:,dnpgndeht on
the extent of partitioning, it is recommended that development of
‘descriptions of these phencmena be undertaken. -

.The,dilution u£Lda§ns1£ed TCDD-cdntaminathd:partiéulhte with
uncontaminated soil is not calculated., A mixing depth for
particulates of 1 cm top soil (stated on p. 239) is presented

 without justification. The revised exposure document should

include basis for tha 'selection of this specific depth. Research
+o develop a dilution model ‘analogous to the mixing model '
developed for dilution of land-eroded particulates should be
carried out so that parallel phenomena are treated in like
manner. ‘ o . .

su ' el o .

~ Epidemiology studies of human populations have yielded
little information on health effects, but are a fruitful source
of information on human exposure. Improved understanding of
exposure is essential for designing gtudies of human health
affects. This is very clear in the targeting of harbicide
manufacturing workers. It is also clear that studies of Vietnam
veterans as a group have failed because of lack of good expesure
data. Epidemiological studies of veterans or other occupational
groups with known and adequate exposure data should ke pursued.
However, the Subpanel reccmmends that the exposure document
emphasize that without gecd exposure data, the epidemiologic
studies are meaningless. ' :

The document provided exposure estimates in the absence of
reliable empirjcal data. In the absencr. of .data, any approach
that is proposed cannot be refuted or validated. The Subpanel
recommends that the reader be alerted whei; ‘an estimate from a
given pathway has a particularly large uncertainty associated
. with it and that the document note that an exposure estimate may
be too uncertain to be reliable. The exposure document only
. reacnes this latter conclusion for plant uptake of 2,3,7,8-TCDD

(pp. 45, 205) after apining that the plant uptake data were
conflieting. (The problems with the plant uptake data are
discussed in detail under section 2.2.2.)
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~ the vaporiand;parti:ﬁlatdyphasé’15‘alsagweak;ﬂjwhtﬁsﬁypéﬁ

. particularnwnakngssﬂinﬁacengxios#usihg-thash“datagﬁ* S

The data on the: division of-2,3,7,8-T6DD emissions between

. recommends that thg,raadaribeﬁspé;itically’alhrtidﬁtéjpnﬁ__N‘H_.f”""

- ‘On page 220 ﬁhé=ékpo#ufe'ddcument“stafcii‘*ThQQikad*fﬁ

‘virtually no data concerning the division of 2,3,7,8-TCDD -

emissions between the vapor and.pa;ticulatd:thSigfnr*:tqqk:.fﬂ"
emissions in the U.S.A." From the foregoing quotés, ‘it is. =
apparent that the autharsipf\this'nxposurh.document a:¢ﬂnat4¢ura
what. percentage of.2,3,7,8-TCDD from incinerator stack emissions
is in the vapor or particulata'phase.‘~Neve:the1qss;‘;he.ekpnsu:g
document states on page 220:° "For our scenarios we assumed 63%
to be in the vapor phase and 37% particulate, since these values
are reported in two studies (Hagenmeier et al.,, 1985; Scheidl et
al., 1985)." - In Hagenmeier, et al, various sampling methods for
PCDD and PCDFs in stack gases were compared., It specifically’
stated that "the distribution of PCDD/PCDF beatween filter dust,
condensate and impinger does not allow to distinguish between
particle bound and gaseous PCDD and PCDF in the stack gas."

It is also impossible to determine the distribution of
2,3,7,8-TCDD released from incinerators in the vapor and .
particulate phases based on information on the release of total
CDDs in the vapor and particulate phases since 2,3,7,8-TCDD makes
up such a small fraction of all CDDs released (cf. Table 6-27).

Other exposure-estimates which are based on little or no
data include: (1) vapor iphalation from landfill or contaminated
coil scenarios, and {2) all pathways from incinerator fly ash
stack emissions. o ‘ ‘ .

4.2.7 | More ie am a
: jspersi o in e

The Executive Summary of the exposure document (p. 1)
ctates: "It should be emphasized that when assessing particular
sites, menitoring data may be available, or peasureménts may be
made, that would preclude the necessity -of part or all of the
estimation methods described here." This essential principle
receives very little attention throughout the development of this
exposure document. While it is mentioned several i¥mes in the
exposure document, the emphasis is clearly on developing an
approach to estimating exposures regardless of how much data are
available. L : ' e -

An example of a particular problem is the exposure estinate
to 2,3,7,8-TCDD frem incinerater fly ash, which was deposited on
cattle fodder, which was consumed by beef cattle which were
subsequently ingested. If EPA were presented with such an
estimate, it would peobably instruct the submitter to "measure®
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" thae level that is present-in the beef. .. In short, $O many
- assumptions must be made to. estimate h an ‘exposure 2,3;7,8-TCDD
from beef derived from cattle ingésting. fodder ‘contaminated:with

'2,%,7,8-TCDD on fly aah|thgt1thl;r¢1£§h11ity‘ofﬁsu=h€an}exer:iﬁi
is seriously quastidnedfanﬂgtthSubpannll:quemminds"that this be - -
highlighted in the documant;LQAiprefajabie-altarnativ-;uppraa¢hﬁ{_u

to exposure estimation would be to measure the level of 2,3,7,8= =
TCDD in the matrix of concern (in.! e abcve example, in beef) and =

~then to proceed with:the exposure assessment.

4,2.8 .Y

The exposure estimates rely heavily on dispersion models and
exposure parameter valuas that are highly dependent on site-
specific characteristics. Further, a critical factor like
deposition veleocity of particlgs,récaives.1ittla,attention as
doas estimating the cohcentration of 2,3,7,8~TCDD in a particular
matrix. If field sampling data are available and if they
correspond te the modeled values, one does not know whether this
is because all the attendant uncertainties canceled each othar
out or whether the modeled values were indeed naccurate."” Tha
Subpanel recommends that research be andertaken to verify and

improve the modelling estimates.

4_02 -9 . : :
Assessment Information

The expeosure document should include information on the low
bisavailability of 2,3,7,8~TCDD on fly ash as compared to seil in
those scenarios which assess exposure to fly ash. The work of
van de Berg, et al {1983, 1985), is cited which suggests a lower
bicavailability of 2,3,7,8-TCDD from fly ash than from soil.

4,1.10 Rigorou terizat] c inty.

The exposure document presents its uncertainty analysis in
Chapter 7. The Subpanel comménds the Agency for the detailed
presentation on uncertainty. _This characterization is an
important element in the risk assessment process and the Agency
‘has done a commendable job in this particular document. e

In Tables 7+1 to 7=17, the uncertainty analysis of sone
parameter variables for various exposure pathways is given. . Far
example, Table 7-1 on soil dilution factor presents uncertainties
for three parameters: "quantity of erosion from contaminated
area", "quantity of eroded soil deposited on adjacent field™., an3
rmathematical model to assess the rate of 2,3,7,8-TCDD in soil
placed on adjacent field"., The Subpanel recommends that
uncertainties surrouméing other variables, such as soil
characteristics, land use, ¢limatological conditjons, and hew the

1andfill is contaminated with 2,3,7,8-TCDD, be addressed.

18



Irﬂhﬁgxpééufifddcﬁmentls,ﬁﬁbértginty‘analysis;ahqgld%aiéu L)
made ‘more quantitative. -Instead of indicatingthat the guantity

of erosion from the contaminated area ranges bBetween 0.6 .and 306
' tons per Acre~year and that. the valueé used was. 65 tons per acre~ . =
year, the Subpanel recommends that the exposure document state’ .
the uncertainty in terms of a deviation.: By stating the Ce T
‘uncertainty of each parameter value in this manner, the magnitude: - '
of .the uncertainty for the entire exposure assessment can be . .
determined by multiplying the uncertainty factor of each T
parameter. In addition, the parameters that wdrive® the exposure
assessment could be identified and prioritized for verification
with field sampling results. o ' '

The exposure document outlines two pharmacokinetic
‘approaches for relating exposurs with tissue levels of TCDD. The
first, referred to as the "Commoner Approach,” .is described on
pp- 128-130. It refers to the use of a single-compartment open
model with first-order elimination to describe TCDD disposition
in the body: this model was presented by Commoner, et al, at two
symposia.in 1985-86, Although the model itself is
straightforward, several errors in developing equations (5-1) to
(5-4) detract from the descripticn.

The Subpanel recommends that the document be corrected
either to be consistent with the treatment of Commoner, et al, or
to follow a similar approach which employs other constants which
may be desired. For example, the agency may wish to include an
absorption factor to account for fractional bioavailability.

The second pharmacokinetic approach outlined in pp. 130-1137
describes development of a physiolegically based pharmacokinetic
model - (PBPR) where none currently exists. The document suggests
that one such model developed for 2,3,7,8-TCDF by King, et al
(1983), may be adapted to TCDD. Whilé the tissue compartments,
volumes, and perfusion rates of the King's model may be |
appropriate for TCDD, the hinding and metabolism of TCDD may be
sufficiently different from that of TCDF to require a somewhat
different structure. Furthermore, because the half life of TCDD
in humans is greater than that predicted from cbservations in the
rat, it may not be-possible to rely entirely upon. rodent species
in developing such a PBFK model. The Subpanel agrees with the
Agency that develepment of a PBPK model for TCDD is an important
task which should be pursued with high priority. However, the
Subpanel recommends that these potential limitations be included .
in the document. : i
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